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with radios, for carrying out work that arises.
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1
DATA SYSTEM FOR ORGANIZING

WORKFLOWS, IN WHICH THE

COOPERATION OF HUMAN BEINGS AND
MACHINES IS CONTROLLED

INTRA-LOGISTICALLY WITH OPTIMUM
PROTECTION FOR THE HUMAN BEINGS

INVOLVED, AND METHOD FOR

INSTALLATION THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a § 371 national stage entry of Inter-
national Application No. PCT/DE2018/000261, filed on
Sep. 12, 2018, which claims priority to German Patent
Application No. 10 2017 008 866.7, filed on Sep. 20, 2017,
the entire contents of which are incorporated herein by
reference.

The invention relates to a data system for organizing
workflows, in which the cooperation of human beings and
machines is controlled intra-logistically with optimum pro-
tection for the human beings involved and to a method for
the installation thereof.

Since the earliest uses of mechanical aids to facilitate
human work with the utilization of external energy, it has
been an increasingly important issue when utilizing the
external energy used to not endanger the human beings
involved in the production process. However, since the
application of electronic data processing during the produc-
tion of mechanical components or in the organization of
events has increasingly moved to the foreground, safety-
technical requirements with respect to the human involve-
ment has increasingly shifted into the region of endangering
human integrity. This becomes clear for example with the
war-technological use of drones or the civil use of assistance
systems when driving cars and the susceptibility thereof as
regards the evaluation of environmental influences.

With respect to the prior art, reference is made, among the
patent literature, to document DE 10 2015 010 402 Al,
which relates to the operation of a driverless transport
vehicle. Said document involves the objective of increasing
the efficiency of a driverless transport system.

Claim 1 of that document claims a method for operating
a first driverless transport vehicle (FTF1) and a second
driverless transport vehicle (FTF2), in which an order (A1)
is requested by the first driverless transport vehicle (FTF1)
from a database and the order is transmitted from the
database to the first driverless transport vehicle (FTF1),
which is characterized in that an event that has a higher
priority for the first driverless transport vehicle (FTF1) than
the order (Al) is captured by the first driverless transport
vehicle (FTF1) and the order (Al) is transmitted to the
second driverless transport vehicle (FTF2) in dependence on
the capturing of the event.

Document DE 10 2007 026 399 B3 discloses a zone-
oriented safety concept for independent transport systems,
which has the objective of specifying a safety concept that
operates in a zone-oriented fashion and is not expensive.

Claim 1 in this respect claims a method for selectively
shutting down driverless transport systems (6) within a
region (2) in which a multiplicity of driverless transport
systems (6) drive with a multiplicity of production facilities
(8) and/or processing units (10) upon triggering of at least
one of a plurality of EMERGENCY-OFF switches (12)
arranged in this region (2), having the following method
steps:
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a) safety-directed transmission of the activation of an
EMERGENCY-OFF switch (12) and of information relating
to an associated protection space (14) to all driverless
transport systems (6) driving in the region (2),

b) transport-system-independent determination of in each
case one position of each driverless transport system (6)
within a region (2),

¢) transport-system-based comparison of its determined
position to a protection space (14) belonging to the activated
EMERGENCY-OFF switch (12), and

d) independent shutdown of a driverless transport system (6)
for which the position determination falls into the protection
space (14) belonging to the activated EMERGENCY-OFF
switch (12).

The present invention is based on the object of specifying
an apparatus and a method which provide the possibility of
creating a data system for organizing workflows, in which
the cooperation of human beings and machines is controlled
intra-logistically with optimum protection of the human
beings involved.

This object is achieved by the features in claim 1:

a data system for organizing workflows, in which the
cooperation of human beings and machines is controlled
intra-logistically with optimum protection of the human
beings involved, having the following features:

a) an intra-logistically relevant work region is divided into
production or storage regions (1), which are accessible
without obstruction for the human beings and machines
involved in the work process via transport regions (7),
wherein the transport regions (7) are data-technologically
reachable without gap by way of expediently distributed
radio subscribers as transmitters and receivers (6) and an
intra-logistic process manager system assumes the superor-
dinate control,

b) in addition to transport drones (9), numerous FTS (driv-
erless transport systems) of various types and manufacturer-
specific control subsystems are able to be used for dealing
with the transport tasks that arise,

¢) in addition to persons (2) who are equipped with radio
devices, robots of different types and manufacturer-specific
control subsystems are used for performing work that arises
and independent radiolocation is performed by using the
position of the individual driverless transport vehicles from
their own localization systems,

wherein especially measured access points are dispensed
with and the intra-logistically relevant work region addi-
tionally has, where necessary, expediently distributed ori-
entation markers and alignment markers 20 for the orienta-
tion of all function carriers that are data-technologically
reachable, and human workers are supported in their work
by a robot (24) as a tool assistant and/or a robot assistant
(28), and a robot (24) and/or a robot assistant (28) in each
case have a sensor (25) for capturing 360°-views and a
sensor (31) for capturing gripping functions, and by the
method as claimed in claim 6:

a method for establishing a data-technological system for
organizing workflows, in which the cooperation of human
beings and machines is intra-logistically controlled with
optimum protection of the human beings involved, having
the following method features:

a) an intra-logistically relevant work region is divided into
production or storage regions (1), which are accessible
without obstruction for the human beings and machines
involved in the work process via transport regions (7),
wherein the transport regions (7) are data-technologically
reachable without gap by way of expediently distributed
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transmitters and receivers (6) and an intra-logistic process
manager system assumes the superordinate control,

b) in addition to transport drones (9), numerous FTS (driv-
erless transport systems) of various types and manufacturer-
specific control subsystems are used for dealing with the
transport tasks that arise,

¢) in addition to persons (2) who are equipped with WLAN
devices, robots of different types and manufacturer-specific
control subsystems are used for performing work that arises,
and additionally claimed is the intra-logistically relevant
work region for the orientation of all function carriers that
are data-technologically reachable with, where necessary,
additional expediently distributed orientation markers and
alignment markers 20, and

a computer program with a program code for performing the
method steps if the program is executed in a computer, and
machine-readable carriers with the program code of a com-
puter program for performing the method if the program is
executed in a computer.

The invention will be described in more detail below.

Specifically, in the figures:

FIG. 1: shows an overview of the influence region of an
intra-logistic process region

FIG. 2: shows details of an intra-logistic process region

FIG. 3: shows interactions of an intra-logistic process
region

FIG. 4: shows an exemplary work region within an
intra-logistic process region

FIG. 1: shows an overview of the influence region of an
intra-logistic process region.

Any type of production regions and/or storage regions or
commission regions can be considered to be an intra-logistic
work region. Such a region is denoted in FIG. 1 with 1. In
such an intra-logistic work region, for example, different
persons 2 who are equipped with a radio device, for example
a WLAN device, can appear, wherein in this case any type
of technological device that is data-technologically con-
nected to the overall system by way of a radio link is
conceivable. Furthermore, FIG. 1 shows what are known as
FTS (driverless transport systems), which are likewise data-
technologically connected to the overall system. An electric
hoist with a driver is denoted with 4 as a further example of
a data-technologically relevant participant that may be pres-
ent in the intra-logistic work region. Independently driving
forklift trucks 5 can also participate in the movement of
goods in the intra-logistic work region shown in FIG. 1. For
example four different WLAN transmitters 6 are shown in
the overall image for operating the illustrated transport
participants. Transport aisles 7 between different production
or storage regions are necessary for the movement of goods
and the production workflow. Forklift trucks 8 with drivers
also need to be data-technologically taken into account in
the intra-logistic overall network. Moreover, the airspace
also needs to be taken into consideration, in which not only
transport drones 9 required for the movement of goods but
also monitoring drones 10 must be data-technologically
supplied with information in a targeted fashion.

11 additionally denotes an FTS which carries a robot in
FIG. 1, wherein such an FTS is controlled by the process
manager.

The prerequisite for the data system according to the
invention is the localization of all involved human beings
and machines within the intra-logistically relevant work
regions by way of the signal times of flight of electromag-
netic waves, such as for example WLAN. The exact position
determination of human beings and machines, the position
of which is not yet known, is done in a decentralized fashion
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and relatively, on the basis of a calculation algorithm in
relation to network subscribers, which for their part already
had their exact positions determined.

Using the positions of individual driverless transport
vehicles from their own localization systems, separate radio-
location can be performed. For this reason, it is possible, for
example, to dispense with access points measured especially
in the hall, as is otherwise required. In addition, each radio
subscriber can have for exampple data glasses and thereby
determine his position. The drivers of industrial trucks or
vehicles of other driverless transport systems can then be
localized in the region of the above-described radio network
on the basis of said radio subscribers. In this way, additional
information can also be captured.

FIG. 2: shows details of an intra-logistic process region.
FIG. 2 shows the intra-logistic manager system 17 as a
central reference point as part of the overall system 18 for
product management and/or product manufacture.

In the right-hand part of FIG. 2, persons 2 having a
WLAN device, the electric hoist 4 with driver and the
forklift truck 8 with driver can here be seen as human
components, as it were, of the intra-logistic manager system
17.

On the left-hand side of FIG. 2, by contrast, the transport
drones 9, the manufacturer-specific FTS with their subsys-
tem A and the manufacturer-specific FTS with their subsys-
tem B are combined in organizational fashion in the draw-
ing. Here, FTS 3 for transport and FTS 13 for transport of
assembly platforms are organizationally combined in the
subsystem A, and, FTS 3 for transport, independently driv-
ing forklift trucks 5 and FTS 12 with a robot, which are
controlled by a subsystem, are organizationally combined in
the subsystem B. The FTS 11 with a robot controlled by the
process manager are treated separately in organizational
terms in the intra-logistic manager system 17, as are the
monitoring drones 10. An independently moving assembly
platform 14 can automatically enter into data communica-
tion with the FTS 11, 12 and 13 and with the persons 2 who
are in possession of a WLAN device. Particular care is taken
that the persons 2 who are in possession of a WLAN device
have a data technologically short connection to the FTS,
which are controlled by the process manager, and the
independently moving assembly platform 14.

The entire cooperation region for product management
and for product manufacture is denoted with 19.

FIG. 3: shows interactions of an intra-logistic process
region.

1 denotes here production and storage regions as in FIG.
1, wherein these regions are separated by transport aisles 7.
In the transport region 7 shown at the top left, for example
an electric hoist 4 with a driver can be seen, wherein, in the
immediate vicinity, two persons 2 having a WLAN device
and an FTS 3 for transport in the direct vicinity of a
monitoring drone 10 are located. An independently driving
forklift truck 5 is shown in the next transport region 7. In the
first-mentioned transport region 7, furthermore two inde-
pendently moving assembly platforms 14 can be seen next
to an FTS 11 and an FTS 12. Orientation markers and
alignment markers 20 for FTS and other function carriers
such as drones and persons are illustrated as safety backup
in distributed fashion in the capturing region of the afore-
mentioned transport aisles.

FIG. 4 shows an exemplary work region within an intra-
logistic process region.

At the center of FIG. 4, a human worker, a person 2
having a WLAN device, can be seen wearing data glasses 27
with a camera and carrying, on his wrist, a sensor 26 for
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measuring the skin resistance 26 on his hand that performs
the work. Using such a sensor 26, it is possible to immedi-
ately detect when the worker becomes anxious, may cause
uncertainties in the production process and should therefore
be replaced as soon as possible. Shown on the ground of the
work region are two FTS 3 which have arrived one behind
the other next to an FTS 12 with a robot, controlled by a
subsystem, wherein the FTS 12 communicates with the FTS
3 which has arrived next to it using data for example
distance, speed generated by the laser scan sensor 21,
wherein the two FTS 3 in each case have independently
moving assembly platforms 14. The work region located
immediately in front of the person 2 with a product 30
shown is assisted by a robot 24 as a tool assistant on the
left-hand side via a tool interchanger 23, which helps itself
from a tool bar 22, and a sensor 32 for monitoring the human
hands. To the right of the person 2, the production process
is monitored using a robot assistant 28 and a sensor 31 for
monitoring gripping functions.

Both robots 24 and 28 have in their work region in each
case a sensor 25 for capturing 360°-views and a sensor 29
for monitoring gripping functions.

LIST OF REFERENCE SIGNS

1 production or storage regions

2 person having a radio device

3 FTS (driverless transport system, vehicle) for transport
4 electric hoist with driver

5 independently driving forklift truck

6 transmitter and receiver (e.g. WLAN device)

7 transport regions (aisle)

8 forklift truck with driver

9 transport drone

10 monitoring drone

11 FTS with a robot, controlled by process manager

12 FTS with a robot, controlled by a subsystem

13 FTS for transport of assembly platforms

14 independently moving assembly platform

15 subsystem A (manufacturer-specific control system for

FTS)

16 subsystem B (manufacturer-specific control system for

FTS)

17 intra-logistic manager system

18 system for product management and product manufacture

19 cooperation region of the transport and tool media

20 orientation markers and alignment markers (e.g. for FTS)

21 laser scan sensor

22 tool bar

23 tool interchanger

24 robot as tool assistant

25 sensor for capturing 360°-views

26 sensor for measuring skin resistance

27 smartglasses with camera

28 robot assistant for product fixing and product reloading

29 sensor with laser scanner as a way of monitoring gripping
functions

30 product

31 sensor for monitoring gripping functions

32 sensor for monitoring human hands

The invention claimed is:

1. A data system for organizing workflows, in which
cooperation of human beings and machines is controlled
intra-logistically with protection of the human beings
involved, the data system comprising:

an intra-logistically relevant work region that is divided

into (i) production or storage regions, which are acces-
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sible without obstruction for the human beings and the
machines involved in a work process via transport
regions, wherein the transport regions are data-techno-
logically reachable without gap by way of distributed
radio subscribers as transmitters and receivers and (ii)
an intra-logistic process manager system having super-
ordinate control,

a transport drone that moves goods within the work
region,

a driverless transport system including a first manufac-
turer-specific control subsystem that handles transport
tasks that arise within the work region,

a human worker who is working on a product in front of
the worker and is equipped with a radio device, the
radio device being a distributed radio subscriber,
wherein the worker is further equipped with a sensor
that measures skin resistance that detects when the
worker becomes anxious and in response to detection
of an anxious worker, replacing the worker who is
working on the product with another worker,

an independently moving assembly platform that auto-
matically enters into direct data communication with
the driverless transport system and the human worker,
and

a first robot including a second manufacturer-specific
control subsystem that provides tools to the worker and
includes a sensor to monitor a hand of the worker,
wherein

localization of the human beings and the machines within
the work region is realized by way of signal times of
flight of electromagnetic waves.

2. The data system as claimed in claim 1, wherein

the driverless transport system includes a localization
system, and

independent radiolocation is performed by using a posi-
tion of the driverless transport system from the local-
ization system, wherein especially measured access
points are dispensed with.

3. The data system as claimed in claim 1, wherein the
intra-logistically relevant work region includes, distributed
orientation markers and alignment markers for orientation of
all function carriers that are data-technologically reachable.

4. The data system as claimed in claim 1, wherein a
second robot that assists the worker includes a sensor to
capture 360°-views and a sensor for capturing gripping
functions.

5. The data system as claimed in claim 1, wherein each
radio subscriber has data glasses that are used to determine
their position.

6. The data system as claimed in claim 1, wherein

the transport drone and the driverless transport system are
organizationally combined in a first subsystem of the
intra-logistic process manager system, and

the first robot is organizationally combined in a second
subsystem of the intra-logistic process manager system.

7. A method for establishing a data-technological system
for organizing workflows, in which cooperation of human
beings and machines is intra-logistically controlled with
protection of the human beings involved, the method com-
prising:

dividing an intra-logistically relevant work region into (i)
production or storage regions, which are accessible
without obstruction for the human beings and the
machines involved in a work process via transport
regions, wherein the transport regions are data-techno-
logically reachable without gap by way of distributed
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transmitters and receivers and (ii) an intra-logistic

process manager system providing superordinate con-

trol, and

tracking the location of:

a transport drone that moves goods within the work
region,

a driverless transport system including a first manufac-
turer-specific control subsystem to handle transport
tasks that arise within the work region,

a human worker who is working on a product in front
of the worker and is equipped with a distributed
transmitter, wherein the worker is further equipped
with a sensor that measures skin resistance that
detects when the worker becomes anxious and in
response to detection of an anxious worker, replacing
the worker who is working on the product with
another worker,

an independently moving assembly platform that auto-
matically enters into direct data communication with
the driverless transport system and the human
worker, and

a first robot including a second manufacturer-specific
control subsystem that provides tools to the worker
and includes a sensor to monitor a hand of the
worker, wherein

localization of the human beings and the machines within

the work region is realized by way of signal times of

flight of electromagnetic waves.

8. The method as claimed in claim 7, wherein the intra-
logistically relevant work region has, for orientation of all
function carriers that are data-technologically reachable,
additional distributed orientation markers and alignment
markers.

9. The method as claimed in claim 7, wherein the human
worker has data glasses that are used to determine their
position.

10. The method as claimed in claim 7, wherein

the transport drone and the driverless transport system are

organizationally combined in a first subsystem of the

intra-logistic process manager system, and

the first robot is organizationally combined in a second

subsystem of the intra-logistic process manager system.

11. A non-transitory computer-readable medium storing
instructions that, when executed by a computer, cause the
computer to perform a method comprising:
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dividing an intra-logistically relevant work region into (i)
production or storage regions, which are accessible
without obstruction for the human beings and the
machines involved in a work process via transport
regions, wherein the transport regions are data-techno-
logically reachable without gap by way of distributed
transmitters and receivers and (ii) an intra-logistic
process manager system providing superordinate con-
trol, and

tracking the location of:

a transport drone that moves goods within the work
region,

a driverless transport system including a first manufac-
turer-specific control subsystem to handle transport
tasks that arise within the work region,

a human worker who is working on a product in front
of the worker and is equipped with a distributed
transmitter, wherein the worker is further equipped
with a sensor that measures skin resistance that
detects when the worker becomes anxious and in
response to detection of an anxious worker, replacing
the worker who is working on the product with
another worker,

an independently moving assembly platform that auto-
matically enters into direct data communication with
the driverless transport system and the human
worker, and

a first robot including a second manufacturer-specific
control subsystem that provides tools to the worker
and includes a sensor to monitor a hand of the
worker, wherein

localization of human beings and machines within the
work region is realized by way of signal times of flight
of electromagnetic waves.

12. The non-transitory computer-readable medium as
claimed in claim 11, wherein the human worker has data
glasses that are used to determine their position.

13. The non-transitory computer-readable medium as
claimed in claim 11, wherein

the transport drone and the driverless transport system are
organizationally combined in a first subsystem of the
intra-logistic process manager system, and

the first robot is organizationally combined in a second
subsystem of the intra-logistic process manager system.
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